The method at present used in Britain for the preparation of konimeter slides, namely, the application of a film of glycerine jelly with the finger, was felt to be insufficiently controlled to give reproducible results by different operators, and it was therefore decided to test the improved technique recently introduced by the Transvaal Chamber of Mines (1947) which consists of coating the slides with a film of petroleum jelly applied as a solution in xylene.
During the investigation of the different methods of slide preparation a number of unforeseen problems arose. It was found that the appearance of the dust samples varied considerably according to the thickness of adhesive film. Initially it was thought that this might be attributed to inferior optiCal properties of the thicker films. Further work revealed that, on the contrary, thicker films were giving the truer results, and that thin films of the type hitherto used lead to spurious dust concentration values through the larger particles shattering and rebounding on impact with the slide.
Experimental Work on Film Preparation
In the South African method of preparation the slide is flooded with a solution of petroleum jelly in xylene and then stood on edge so that surplus liquid may drain off. The residual liquid on the slide evaporates leaving a thin film of jelly over the surface. The thickness of the resulting film is determined by the relative rates of draining and of evaporation. Since the rate of draining diminishes very rapidly as the film gets thinner, this tends to give films of nearly uniform thickness except for a small area at the lower edge where a drop of liquid accumulates. This latter is wiped from the slide after evaporation is complete. This technique was found to be quite satisfactory, being far easier to use than the earlier finger method, and giving films on the slide of great uniformity and consistency of thickness.
By varying the concentration of petroleum jelly (B.P. paraff. moll. flav.; melting point, 38-46°C.) in the solvent, it was possible to vary the thickness of the film left on the slide within wide limits. For the solvent, both xylene and toluene were used, and proved equally satisfactory, although the diffei-ent vapour pressures of the two liquids (10 mm. and 20 mm. Hg at 20°C. respectively) caused the film thicknesses to be different, and for the same concentration of jelly, the toluene film was some 50% case. The most striking feature of the results is a sudden fall in the particle count, by about 40%, as the film thickness is increased from 0 5p to I ,u. Two explanations of these results appeared possible.
(1) That with thick films small particles were being buried so that they could not be resolved by the microscope and that the film itself was being broken by the air jet with the formation of dustfilled irregularities having the appearance of large particles; (2) that large particles in part shattered on impact with the slide when the film was thin, giving rise to an increased fine particle count, and in part rebounded from the slide and were lost from the sample.
Further experiments were therefore made to decide between these alternative possibilities. Table 4 .
Depth of Penetration The depth of penetration of particles into petroleum jelly films was investigated at larger sizes by shooting small spheres of sealing wax at a '°r jelly surface. These spheres were formed by fusing powdered sealing wax on a cold surface by flaming the particles with a Bunsen burner. The spheres were then introduced via a side arm into a long glass tube through which air was blown at 80 m./sec., this being the value given by the makers for the velocity in the jet of the konimeter. The depth of penetration of the particles into the jelly, expressed as a percentage of the particle diameter, was calculated from microscopic measurements of the diameter and height of particle remaining above the surface. The resulting plot of penetration and particle size (Fig. 7) Rebound of Particles The possibility of particles rebounding from the slide in the konimeter was examined by applying an adhesive film to the brass surface surrounding the lower end of the jet, which is at a distance of 0 5 mm. from the glass slide. It was thought that particles rebounding from the slide might strike and be retained on this surface, and this in fact was found to be so. Fig. 8 gives counts of the numbers of particles on the slide and jet respectively for various film thicknesses. The curves for the numbers of large and small particles on the slide follow the pattern already described. The number of particles caught on the adhesive surface surrounding the jet decreased with increasing film thickness and the slide's efficiency in retaining large particles. .n with considerable experience of konimetry have given the following data for slides prepared: (a) ten films varying from 0 3 to 0 9 mg. weight, with an average of 0 65 mg., corresponding to thicknesses of 0-09,u, 0-3,u, and 0 2,u respectively; (b) three films of weights 02 mg., 0 7 mg., and 0-9 mg., with corresponding thicknesses of 006~i, 0-2V, and 0-3g.
South African practice in this older method of slide preparation is to use a film of such thickness that the weight of glycerine jelly spread over an area 5 cm. in diameter should be approximately 0-5 mg. Assuming the density to be unity, this corresponds to a thickness of 0-25,u. It therefore appears that the general practice, both in this country and in South Africa, has been to use films of the type which gave high small particle counts in Fig. 2 . The South African instructions for slide preparation by the improved technique using petroleum jelly in xylol do not specify the film thickness, but give the concentration of solution to be used as I% w/v. Reference to Fig. 1 indicates that this would give a 0 14t. film, so that " thin films" appear still to be used in that country. Discussion Our experimental evidence leads clearly to the following conclusions.
The South African improved technique of konimeter slide preparation using a solution of petroleum jelly in xylene gives films of excellent quality and reproducibility and is easy to use. The method is superior to the older one in which glycerine jelly is applied with the finger.
When clouds of coal dust are sampled with the konimeter, the particle count obtained varies markedly according to the thickness of adhesive film on the slide. In the experiments reported, the count of <5 u particles fell sharply by about 40% as the film thickness was increased from 0 4p to I ,u.
The count of 5[ particles increased fivefold as the film thickness was increased in the range 0 1 ,u to I ,u.
The results obtained in the work described in this report may be illustrated approximately (Fig. 9 ). In zone A, which covers roughly film thicknesses of from 01s to 0-25~t, the counts of fine particles remain approximately constant at a high level, and the counts of large particles gradually increase. These effects are due predominantly to the shatter and rebound of large particles. In zone B, which extends roughly over the film thickness of from 0-25,u to 0*81±, the counts of fine particles diminish considerably, and those of large particles increase. Here shatter of large particles is ceasing rapidly with increase in film thickness. In zone C the number of fine particles counted remains approximately constant with further increase in film thickness owing to the complete cessation of shatter, and the number of large particles also shows little change, although there is evidence that rebound of very large particles (>10,u) takes place from films of thickness greater than 1 z. Hence it will be seen that the thicker films are giving a more accurate measure of the sampled cloud than are the " thin" films of about 025V.
It is estimated that the glycerine jelly films which have conventionally been used hitherto have been of the order of 0 25,u thick or less, and hence it appears probable that counts have been recorded for the small particles which are consistently too high. The magnitude of the error with thin films will depend on the number of large particles present in the sampled cloud. It is not known whether film thickness is of equal importance in sampling rock dusts, which may be more resistant to shatter.
The use of thicker films will improve the accuracy of the konimeter as a sampling instrument only in so far as it reduces the generation of spurious fine particles within the instrument itself by shatter and increases the retention of larger particles on the slide. Other inherent limitations of the konimeter, arising from its snap action and the failure of very small particles to impinge, are unaffected. Davies, Aylward, and Leacey (1951) There can be little doubt that all the work described in the preceding paragraphs is seriously affected by the film thickness used on the slides, and this was largely undefined in what was otherwise careful work. In each case the films were probably in the thin category (about 025,u) described in this report. Had thicker films (about 1 ) been used, it seems probable that the very high counts of small particles when large ones were also present would not have been obtained, and that the overall konimeter counts would have been appreciably reduced in relation to those obtained with the thermal precipitator.
Since the performance of the konimeter as a (coal) dust-sampling instrument varies greatly with the nature of the adhesive film on the slide, it is evident that a standardized method of film preparation is desirable. We suggest that petroleum jelly films 1 ,u thick, applied by the solvent method, should be adopted as standard. At this thickness spurious counts arising from the shatter and bounce of particles on impact with the slide are largely eliminated, although other limitations of the instrument remain. Summary The South African technique of preparing adhesive films on konimeter slides from a solution of petroleum jelly in xylene has been tested and found to give results of excellent reproducibility and uniformity. It is considered to be superior to the method in which glycerine jelly is applied with a finger.
The performance of the konimeter in sampling coal dust is considerably influenced by the thickness of adhesive film on the slide. Thin films (about 0 25,u) as conventionally used, give an exaggerated fine particle count and low estimate of the number of large particles, as a result both of the shatter and the rebound of the latter on impact with the slide. Thicker films (about 1 ,u) provide a cushioning effect which largely eliminates these errors.
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